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AIISTRAC1’

The lnternationaI  CiPS Service for Cicodynamics  is an
international scientific service which began formal
operation at the beginning of 1994, following several
years of planning [1] and a 1*/2-year pilot service, The
lCiS collects, archives, and distributes CiPS observation
data sets, ancl uses these to generate high accuracy GIN
satellite ephemerides, earth  rotation parameters,
coordinates and velocities of the ICIS tracking stations,
CiPS satellite and tracking station clock information, and
ionospheric inforiuation.

To accomplish its mission, the lCiS consists of a
rmtwork of CiPS tracking stations, l~ata Centers, Analysis
C:cnters,  an Analysis Coordinator, a Clentral Bureau, and a
Cioverning  Board, The accuracies of IGS products are
sufficient to ‘support current scientific objectives,
inc]uding the realization  of the international l’errestrial
Reference I;rame  (lTRI~), monitorin~  of the earth’s
rotation and deformation of its liquid and solid
components, ionsophcric  monitoring,,  and scientific
satellite orbit determination. A C.e.ntral Bureau
information System (0)1S)  allows public access to IGS
products, which include precise Ci}’S ephemerides within
2-3 weeks of real time. lGS contributors and customers
communicate through electronic mail, and exchanges are
archived for future reference.

lN’1’ROI}LJC3’ION

The primary objcctivc of the International CWS Service
for Cicodynamics  is to provide a service to support,
through CiI’S data products, geodetic and geophysical
research activities. Cognizant  of the immense growth in
Cil’S applications the secondary objcctivc of the IGS is to



support a broad spectrum of operational activities
performed by governmental or ‘selected commercial
organizations. ‘1’hc service also develops the necessary
standal-ds/specifications and encourages international
adhmmce  to it’s conventions.

A proof of concept forthelntcrnational CiPS Scrv;cc
for Cicodynamics  was conducted with a three-month
campaign during June-September 1992 [2], and was
continued through a pilot service until the formal
cstabIishnlcnt  of t}le ICiS in 1993 by the, ]ntcrnational
Association of Geodesy (lAG). The routine. ICiS started on
January 1, 1994. IGS operates in close coopcrat ion with
the International F,arth Rotation Service (11 iIM). The KiS
7krm of Refertwr< [3] dcscribcs in broacl terms the goals
and organization of the. ICIS.

‘l-hc 1(;S collects, archives, and distributes CiPS
observation data sets of sufficient accuracy to satisfy the
obje.ctivcs  of a wide range of applications and
cxpcrimcntation.  I’hese data sets are usecl by the ICJS to
gcncratc  data products, including high accuracy GPS
satellite ephemerides, earth rotation parameters,
coordinates and velocities of the ]CHS ti-acking  stations,
GJ’S  satellite. and tracking station clock information, and
ionospheric information.

in particular the accuracies of these  pl-oducts arc
sufficient for the improvement and extension of the
international Terrestrial Reference Franlc  (11’RF), the
monitoring of solid earth deformations, the monitoring of
earth rotation and variations in the liquid earth (sea level,
ice-sheets, etc.), for  scient if ic  satel l i te  orbi t
ctetmninaticms, and ionosphere monitoring.

To accomplish its mission, the lCiS consists of a
network of CWS tracking stations, several l>ata Centers,
Analysis Centers, an Analysis Coordinator, a Central
Bureau, and a Governing Board.

OI)lCRATION OF 1’111’:  IGS

Shown in Figure 1 is the distribution of sites that
comprise the ICi S global  network of G1’S tracking
receivers. Within the next few years, expansion of the
global network will address the paucity of sites near
longitude 90°1i, with planned coverage in Central Asia
and islancls in the Indian Ocean.

1 iach site has a high-precision dual-frequency P-code
receiver which records measurements at 30-sec intervals.
lCiS Operational IJata Centers (Table 1 ) are in direct
contact with the tracking sites, and are responsible for
fetching raw receiver data, formatting it in a common

Irigure 1 Network of IGS Tracking Stations, as of
,Scptcmber ], 1994

standard [4], and forwarding the. data to Regional or
(ilobal  I )ata Ce.ntas.

Reformatted tracking data from several Operational
IJata Centers  are cc)llectcd at Regional IJata Centers. A
local archive of the data received is maintained, and the
data arc transmitted to the Global I)ata (:e.ntcrs.  Regional
l)ata Centers thus se.rvc to reduce traffic on electronic
networks.

I’ABI X 1. lGS I)A’I’A  CXN’J’ICRS
-..
OJ)crational  & Regional

National Oceanic and Atmospheric us
Administration

Institut fur Angcwadtc. Cicodiisie. Germany

Natural Resources, Canada Canada

Norwegian hfapping Authority Norway

Jet l’lopulsion 1.abcwatory us
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Global

NASAKioddarcl  Space Plight Center LJS

]nstitut G40graphique  National Iirance

Scripps institution of Oceanography l.JS

l’hc Global l)ata Centers  serve as interfaces to the
Analysis Centers and the external user community. ‘l’heir
purpose is to reccivc./!-etricve,  archive, and provide on-line
access to tracking data. In addition, Global I)ata Centers
provide access to Analysis Chrter  products.

l’here arc cur[ently seven ICiS Analysis Centers (ACYS)
(Table 2) - three in the US, one in Canada, three ir,
}iuropc - that routinely analyze some subset of the data
f[orn the ICiS global network, AC’S  compute precise CiPS



cphc]nerides  and ca~th orientation parameters. l)aily
results are. posted  periodically, typically once each week.

The lGS Analysis Coordinator - Jan Kouba at Natural
Jkxourccs,  CanacJa  --is responsible for proclucirrg  a sin~,l.s
IGS orbit, based cm the combination of orbits from the
separate AC’S [5]. IIecausc  of consistency checks, the
combined orbit is largely free of some systematic errors
that occasionally remain in results from individual ACYS.
Agreement among  AC’s in CiPS satellite ephemerides is
generally at the le.ve.l of 10 to 30 cm. lt is estimated that
llIC absolute accuracy of the IGS orbits is at least one
rmie.r of magnitude better than the broadcast ephemeris,
even when anti -spc)ofirrg is in effect.
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-. -—
Astrononlical  ]nstitute- Univcrsit y of Berm  Switmrland

lh]ropcan  Space Agency Germany
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Jet Propulsion 1,aboratory LJS

National Occanic and Atmospheric [JS
Administl-ation

Natural Resources, Canada Canada

Scripps Institution of Oceanography lJS

-. . .. —.-—.

}lstimates ofearthorientation and station coordinates
from the ACYS are coordinated with the IERS [6].
‘1’hrcrugh  the lCiS, GPS-derived  station locations are
contributing more and more to the l“l’RIi.  Over the next
few years, amajorgc)al  ofthclCiS will beto includein
the ITRI: the coordinates of a number  of sites that
con~pri  sedcmcre.gionalGPS  networks,

Table 3 summarims the approximate accuracies of IGS
orbits, clocks, earth orientation, and station locations ([6],
[7], [8]).

~~;N’J’KAl  , lt[JRltAIJ  lNFC)RMAI’JON SYSTJtM

‘I’he Central IIurcau Information System  (CBIS)
provides public access to products of the IGS, ancl also
provides a means of electronic mcssagin~  among IGS
participants. The system, developed in late 1993 by
Werner  (iurlncr$  runs automatically.

The CVHS is a client on the Internet’s World Wide
Web, allowing, access with user-friendly Mosaic and 1,ynx
interfaces. }~or e.xa]nple, on most Unix systems, the
COIllJWrJld

TA1}IX 3. AI)IXOXIMATK AW(JRACXF%’  OF JGS
I’ROI)lJCYI’S

. .
G1’S  cphcmeridcs 10-30  CJll

GI’S C]OCkS 0.5 – 5 nscc

earth orientation - pole 0:2-0.7 mas

earth orientation - length of day 0.1- 0.5 nv+/day

station coordinates (annual solutions) ~ 111111- 3 Clll

---- —.

lynx http: //igscb. jpl .nasa.9ov/

will connect the user to the C311S.  }ior those with X-
window terminals, xmosaic  for LJnix systems, or the
equivalent Macintosh or Window’s application, allows a
graphical interface to tbc CHIIS.

At the top Icvcl of the CWIS one views the following:

l’he Central l~ureau, funded by NASA at
Cal Lech’s Jet Propulsion I)aboratory,
supports an lnformat. ion Service:

* IGIS Mail:  An archive of exchanges among
lGS participants.

* lQS R e p o r t s : An archive of reports from
lGS l)ata aticl Analysis Centers.

* Regional 14ail: An archive of exchanges
among those interested in specific
regional GPS networks.

These collections, Witkl c)~her data, are

also available through anonymous FTP.

Categories in bold can be selected for further
explorat ion. By s e n d i n g  a m e s s a g e  t o
igscb@igscb.  jpl.nasa.gov,  youcanreqrrest that your
Internet c-mail address be added to oneorrnore  of the
mail ancl report distribution lists. The, anon~ous  FTP

category is explained in more detail in “l’able. 4, where. top-
levcl files ancl directories arc given.

IWtNJiI~J’I’S  TO USJCKS

The. IGS has been in formal operation for less than a
year, and detailed analysis strategies that exploit the
clualitics of its data and products arc still being dcvelopccJ.

IIigh quality Rinex tracking data from the global
tracking netwc)rk,  CiPS ephemerides that are more
accuratc  than the broadcast orbits by at least an order-of



magnitude, and precisely -dctcrminc.d locations of chmcns
(and eventually hundreds or more) of sites distributed
cwcr the rmtir-c globe, all provide benefits to users.

I’AIII  .Ic 4. ‘J’OP-lXVIL1 , OF CXIIS ANON}7MOUS

-..
files:

cen Ler

da~a

general

ma i 1

product

software

skation

lWPARllA

lGSCB.DIR  NRWS.1’XT README.1’Xl’
lwNR.Txl’

contains information on the various IGS
Clmtcrs (Analysis, Data, etc.)

indicates where - at which Data Centers -
Rincx data reside

miscellaneous information on CIPS, 1 AC1,
and IGS, including the ICIS Terms of
Rcfcrcrrcc

contains indices of mail messages, and the
messages themselves

contains Analysis Center products: precise
c.phcrncrides,  earth orientation, weekly
summaries

contains source code for CWIS-exploring
utilities

contains information on lCIS stations

Geoclynamics  investigators who use GPS in local
regions can include data from onc or more nearby lCi S
stations, fix the site coordinates fronl such stations to their
I-rRI’  values, and fix GPS satellite positions to their IGS-
dctermincd  values. By doing so the investigator can
rcducc  data from his own network with maximum
accuracy and minimum computat ional  burden.
Furthcrn~ore,the  .resllltswillbcin a well-defined global
reference. frame.

1/or more information contact

IGS Central Bureau
Jet Propulsion 1,aboratory 238-540
4800 Oak Grove Drive
}’asadcna,  CA 91109 USA

voice: 8183549429
I’AX: 8183934965
c-mail: igscb@igscb.  jpl .rmsa.  gov
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